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Abstract 
 
Quantifying the monetary value of ecosystem services provided by coastal and marine resources can 
help policy makers assess the trade-offs and synergies inherent in ecosystem-based management of 
marine and coastal environments, thus increasing the social efficiency of decision-making processes. 
As shown by the valuation literature, the number of coastal and marine management settings where 
valuation researchers have attempted to make a contribution is rising fast. However, this rise in research 
activity has not been matched by the increase in the use of economic valuation (EV) in the actual 
management of coastal and marine resources. This raises an interesting question: is EV responding to 
the needs of policy makers? This paper provides a comprehensive overview of the knowledge base 
regarding the economic values for coastal and marine ecosystems. It then discusses how to improve the 
uptake of ES valuation research by focussing on two core issues which are thought to be essential for 
more effective communication with the policy community.  
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1. Introduction 
 
Economic valuation (EV) can provide policy makers and environmental managers and planners with 
information about the social benefits and costs associated with alternative coastal and marine 
management policies. It can help to assess the trade-offs and synergies inherent in ecosystem-based 
management, thus increasing the social efficiency of decision-making processes. A key question is thus 
why such valuation is not more widely used in actual decision-making. 
 
As this paper shows, valuation researchers have applied their methods to an increasingly wide variety 
of coastal and marine ecosystems. However, the growing number of valuation studies has not been 
accompanied by an increase in the use of EV in the actual management of such ecosystems. As stated 
by Ruckelhaus et al. [1], “the pace at which the theory of ES valuation is being incorporated into real 
decisions has been painstakingly slow, with disapprovingly few success stories”. Laurans et al. [2] argue 
that, despite valuation being able to demonstrate to policy makers the benefits derived from sustainable 
coral reef management, it has been used “in an informative way rather than in a decisive or technical 
perspective”.  
 
This situation raises an interesting question for valuation researchers: Is EV responding to the needs of 
policy makers? This question becomes even more relevant in a framework where environmental policies 
increasingly call for a balancing of the benefits and costs of regulations, and for regulatory impact 
assessments [3–6]. In a recent paper,  Hanley et al. [7] wonder if EV of marine and coastal ecosystems 
is “currently fit for purpose” given the demands of European environmental legislation. The authors 
conclude that evidence that non-market values are used in policy formation is mixed, which can be 
explained by the “lack of scientific knowledge of key linkages in the valuation framework, a lack of 
relevant economic valuation studies, methodological problems in applying certain valuation methods to 
marine issues”, and the “unfamiliarity of most people with marine ecosystems and their components”.  
 
Hanley et al. [7] mainly focus on the limitations of EV and the analysis of the extent to which the current 
scientific evidence base allows valuation to be conducted. The authors call for further interaction 
between political and social scientists on the basis there is also a need “to communicate ES research 
more effectively and to improve understanding of the realities of policy makers to economists and 
marine and coastal scientists”. This is the motivation for the present paper, which attempts to review the 
current evidence base, in an attempt to guide policy makers interested in using EV in coastal and marine 
policy formation and management. It presents a systemic survey of the current evidence base on the 
values for coastal and marine resources, placing emphasis on the analysis of both the policy implications 
of current studies as well as existing challenges. It then discusses the scope for these kinds of studies to 
get used in policy implementation and environmental management as well as the main barriers to a more 
widespread and in-depth use of EV in coastal and marine ecosystem management. The paper extends 
the analysis by Hanley et al. [7] and hence also emphasizes the role of EV and the need for tackling its 
limitations in developing country and poor-community contexts. It also critically discusses the need for 
more primary and high quality valuation studies to increase the use of benefit transfer; and examines the 
potential of EV to complement more participatory and deliberative decision-making approaches. In this 
way, the paper is an attempt to start a discussion about further research needs and hence promote 
collaboration among political, natural and social sciences in an attempt to increase the use of the method 
in actual management.  
 
The structure of the paper is as follows. Section 2 describes the methodology used to provide a 
comprehensive overview of the knowledge base regarding the valuation of coastal and marine ES. 
Section 3 presents the main conclusions from the analysis of the current evidence base and examines 
the scope for EV to play in the better management of coastal and marine ecosystems, while section 4 
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discusses the main barriers to a more influential use of the method. A “Concluding Remarks” section 
ends the paper. 
 
2.  Methodology  
 
The increasing demand for non-market economic values in policy decisions has led to an increase in the 
use of valuation estimate databases that may be used in value transfer exercises [7]. In this paper, a 
systemic survey of the current evidence base on the values for coastal and marine resources was 
undertaken through an extensive literature review, the main source for which has been the National 
Ocean Economics Program/Middlebury Institute of International Studies at Monterey (NOEP) 
database.1 The criteria selected to obtain the list of papers were the following: i) to guarantee the quality 
of the publications, only peer-reviewed papers have been considered, so technical reports, book chapters 
and working papers have not been taken into account, ii) published between 2000 and 2015, iii) using 
any valuation methodology), iv) being original or undertaking meta-analyses, v) estimating any type of 
non-use value, vi) valuing any type of relevant natural capital asset, and vii) focusing on any type of 
recreational activity.  
 
Most of the reviewed papers have as a primary objective the valuation of goods and services provided 
by coastal and marine ecosystems. Further details on the review process can be found in Torres and 
Hanley [8].  
 
2.1 Responding to policy makers’ needs: paper classification by ecosystem type 
 
The papers have been analysed according to their study object, the ecosystem service (ES) being valued, 
the types of values being estimated, their main outcomes and policy implications.2 Additionally, the 
most important research needs as well as the major overcoming challenges stated by the authors have 
been examined. To better contribute to the analysis of the role of economic valuation in coastal and 
marine ecosystem decision-making, the papers have been classified relating to different ecosystem types 
resulting from the consideration of different management frameworks. These frameworks have been 
determined according to both the major management concerns among valuation researchers identified 
in the literature; and the classification of aquatic ecosystems made by the Water Framework Directive 
(WFD, 2000/60/EC) which establishes integrated river basin management as the best strategy to achieve 
good status of water.  
 
On the one side, the review of the valuation literature has allowed the identification of eight broad 
management areas to which valuation research wants to make a contribution: wetland management, 
beach management, coastal area management, freshwater resource management, coastal water 
management, coral reef management, marine protected area policy design, and strategies to protect the 
deep sea/open ocean waters. On the other one, the WFD establishes a framework for the protection of 
inland surface, transitional, coastal and ground waters. In this context, inland waters (standing or 
flowing), which include rivers, streams, canals, lakes and reservoirs are freshwater ecosystems; coastal 
waters are marine ecosystems; and transitional waters, which include estuaries and deltas, involve a mix 
of freshwater and marine ecosystems.  
 
Accordingly, and to classify the papers, eight management areas have been identified and considered as 
broad ecosystem types, as shown in Table 1. The table also depicts the specific ecosystems whose 
services have been object of valuation within each ecosystem type, and the management area which the 
papers within each type want to contribute to: 
 
                                                          
1 http://www.oceaneconomics.org/nonmarket (accessed from September 7th to September 21st, 2015). 
2 Torres and Hanley [8] report this information in tables which, for each paper, also depict the Millenium Ecosystem 
Assessment (MEA, 2005)’s category/ies to which the ES being valued belong to (i.e. supporting, provisioning, regulating and 
cultural services), the estimation technique/s used and the year the monetary values refer to.  
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Table 1. Ecosystem types and management areas 
 
BROAD ECOSYSTEM TYPES SPECIFIC ECOSYSTEMS MANAGEMENT AREAS 
Coastal 
ecosystems 
Wetlands Wetlands, mangroves, marshes and swamps Wetland management 
Beaches Beaches Beach management 
Coastal areas 
Coastal protected natural areas, capes, peninsulas and 
barrier islands 
Coastal area management 
Inland and 
transitional waters 
Rivers, streams, canals, lakes, reservoirs, deltas, 
estuaries and catchments 
River basin management 
Marine 
ecosystems 
Coastal waters 
Bays, gulfs, sounds, fiords, inland seas and sea waters 
near the coast 
Coastal water management 
Coral reefs Coastal coral reefs Coral reef management 
Deep sea/open ocean Deep sea/open ocean  (including cold-water corals) Deep-sea waters protection  
Marine protected 
areas 
Marine conservation zones, marine parks, marine 
reserves, marine sanctuaries and marine critical 
habitat units  
MPA policy designa 
a Key: MPA, marine protected area. 
 
 
A ninth ecosystem type called “Coastal and marine ecosystems” has also been considered to include 
papers which either value ES provided by more than one of the broad ecosystem types or don’t make 
any reference to any specific ecosystem category and just refer to ‘marine and coastal ecosystems’. 
 
3. EV of coastal and marine ecosystem services: an overview from a management perspective 
 
In total, 196 papers have been reviewed, which can be viewed as representative of the valuation work 
that has been undertaken over the 21st century in marine and coastal settings.  
 
3.1 Management interests and publication patterns 
 
Excluding the papers classified within the ninth ecosystem type (10), the number of papers focusing on 
the valuation of services provided by coastal ecosystems is higher than that dealing with the valuation 
of marine ecosystem services (100>86), as shown in Table 2. However, this difference can be explained 
by the fact that coastal ecosystems include more ecosystems providing services which people are more 
familiar with, compared to marine ecosystems some of which providing services which are very 
unfamiliar to individuals (e.g. deep sea). In fact, Table 2 shows that the management of coastal 
ecosystems such as beaches and wetlands has captured the same attention among valuation researchers 
as the management of marine ecosystems such as coastal waters and MPAs. 
 
 
 
Table 2. Number of papers reviewed by broad ecosystem type 
 
BROAD ECOSYSTEM TYPES # Papers 
Coastal ecosystems 100 
Wetlands 30 
Beaches 40 
Coastal areas 8 
Inland and transitional waters 22 
Marine ecosystems 86 
Coastal waters 37 
Coral reefs 11 
Deep sea 2 
Marine protected areas 36 
Coastal and marine ecosystems 10 
# Papers 186 
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Over the last 16 years, valuation researchers have been particularly interested in contributing to the 
management of beaches, coastal waters, MPAs and wetlands. However, half of the MPA studies focus 
on protection of coral reefs due to their features of uniqueness and national importance [9–11]. Thus, 
protection of coral reefs through establishment of either MPAs or other conservation tools also seems 
to have attracted the attention of researchers.  
 
In the context of coastal ecosystems, and unlike wetland valuation, the interest in undertaking valuation 
studies to contribute to the management of beaches and other coastal habitats has been especially high 
in the last years  [12–14]. This publication pattern has also been found for papers valuing services 
provided by inland and transitional waters, as almost half of them have been published during the last 
five years [15–17]. It is expected that the number of studies focusing on this type of ecosystem will 
increase in the next years if economic valuation and environmental cost-benefit analysis are going to 
play a role in integrated river basin management.  
 
The interest in valuing services provided by marine ecosystems has also been growing over the last 16 
years. The majority of papers focusing on services offered by coastal waters, coral reefs and MPAs have 
been published during the last decade [6,18–22]. This is especially true when it comes to valuation 
papers around deep-sea services, which have emerged in very recent years likely, due to the lack of 
familiarity of most of people with these services, the relative lack of scientific evidence linking 
ecosystem function to ES provision, and hence the difficulty of their valuation [23,24].3 
 
3.2 Coastal and marine ecosystem services and values 
 
Researchers have mainly focused on valuing cultural services provided by coastal and marine 
ecosystems. This is especially true for papers focusing on beaches and other coastal areas, inland and 
transitional waters, coastal waters, coral reefs and MPAs, where valuation of their recreational 
opportunities has captured a major attention among researchers  [16,25–29]. Exceptions are the papers 
focusing on wetlands, mostly centred on valuing their regulating functions and the provisioning services 
of mangroves; and the deep sea, mainly valuing its biodiversity and provisioning services for the fishing 
sector [23,24,30].  
 
Studies show the high recreational benefits associated with coastal and marine ecosystems as well as the 
positive correlation between these benefits and the environmental quality can provide an economic 
justification for implementing conservation strategies [31]. This is of especial relevance in nature-based 
tourism destinations where the recreational opportunities offered by these ecosystems are at the core of 
their tourism product [32,33]. More importantly, the studies show the economic justification for 
protection can be sounder if the non-use values recreationists usually attach to the cultural services are 
also considered. In fact, the papers give evidence that non-users show a high, positive willingness-to-
pay (WTP) for the conservation of coastal and marine ecosystems. Accordingly, the inclusion of option 
and non-use values in policy assessments is considered essential for their sustainable management 
[5,34,35]. 
 
3.3 Scope for EV to be used in coastal and marine ecosystem management 
 
Many management settings can greatly benefit from the information contained in WTP estimates. The 
design of MPAs and marine conservation zone networks, erosion prevention and land conservation 
programs, biodiversity preservation strategies, and maritime and fishing heritage conservation plans as 
well as fisheries management and the assessment of natural resource damage and energy development 
projects are only some examples [14,27,36–41]. Destinations whose coastal and marine ecosystems 
attract a high number of visitors can also make use of the money values of ecosystem services (ES) to 
increase the efficiency of tourism planning processes [42]. In this context, economic valuation (EV) can 
                                                          
3 See Torres and Hanley [8] for a description of the full bibliography and a classification of papers by journal and ecosystem 
type. 
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also contribute not only to examine the appropriateness of charging visitors to help finance coastal and 
marine ecosystem policies but also to design the proper user fee or tourist tax  [43,44].  
 
EV has also been proved to play an important role in the implementation of European legislation which 
increasingly calls for a balancing of benefits and costs of regulations. Studies focusing on the valuation 
of services provided by inland and transitional waters can contribute to design preservation strategies in 
the framework of the integrated river basin management plans required by the Water Framework 
Directive (WFD, 2000/60/EC). They can provide policy-makers with information about the benefits of 
achieving ‘good ecological status’ for the waters of the member states, thus giving guidance on the 
social desirability of alternative options and the potential disproportionality of some of them [45,46]. 
Valuation of wetland services can also contribute to design policies built on the principles of the WFD  
as “wetlands are considered as part of a cost-effective programme of measures in integrated river basin 
management plans to improve water quality” [47]. In addition, valuation of the services provided by 
beaches can also provide useful information for policy makers interested in further improving water 
quality to meet the standards required by the Bathing Waters Directive (2006/7/EC), or in deciding to 
de-designate sites where costs of meeting these higher standards greatly exceed benefits [3,48]. A 
contribution to the implementation of the Marine Strategy Framework Directive (MSFD, 2008/56/EC) 
and the Marine Spatial Planning Directive (2014/89/EU) can also be made by papers valuing services 
provided by coastal and marine ecosystems [49]. 
 
In many low income economies coastal and marine resources provide important livelihood benefits to 
local communities. Thus, results from valuation studies showing changes in the distribution of income 
from coastal and marine ES, “especially the share accruing to poor communities”, can serve to show 
how managing sustainably coastal and marine ecosystems can contribute to reducing poverty [50]. Such 
studies can show the importance of cultural services compared to other direct and indirect use ES, 
suggesting actions involving “short-term sacrifices” to improve ecological conditions may be more 
acceptable to the local community than previous research suggests. Information on bequest values can 
help to ensure long-term ecological and socio-cultural sustainability as well as improve livelihoods 
through encouraging resource stewardship [51]. 
 
WTP values can also give guidance on whether local communities should continue with damaging 
extractive resource uses or, in contrast, should pursue their protection through different conservation 
practices [52]. In this context, valuation can help to design compensation mechanisms (e.g. Payment for 
Ecosystem Services) for local communities to contribute to a more sustainable use of their resources 
and/or motivate locals to attract nature-based tourists as a way to capture greater benefits from their 
management [53,54]. EV can also increase awareness of the value of local resources, which is crucial 
to ensure their sustainability [55].  
 
Both in developing and developed country settings, EV information can facilitate the “transition to an 
ecosystem-based management by providing both an economic justification and a decision-making 
framework for prioritizing management actions” [56]. 
 
4. Barriers to more effective use of EV in coastal and marine ecosystem management 
 
The literature review reveals that extra effort in two areas is required to increase the use of economic 
valuation (EV) in actual management of coastal and marine ecosystems. On the one side, there is a need 
for estimating non-use values which, due to their multidimensionality, are viewed as a priority area for 
further research for EV to better contribute to preserving coastal and marine ecosystems [57]. On the 
other one, more efforts in intra- and inter-disciplinary cooperation across researchers is also essential. 
 
Indeed, there is a need to strengthen intra-disciplinary cooperation allowing for the development of more 
primary and high-quality valuation studies to raise the possibilities of using benefit transfer (BT) 
approaches and hence better respond to the growing political demand of ecosystem services (ES) values 
[30,47,58,59]. A larger sample of available site-specific studies would increase the accuracy and 
applicability of meta-analysis results and improve the reliability of welfare estimates [60]. BT can help 
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solve the problems of too little time and/or too little budget to perform original studies, and this is of 
particular interest in the context of tight time schedules imposed by the Water Framework Directive 
(WFD, 2000/60/EC) on member states to develop integrated river basin management plans [46,61]. This 
type of cooperation should go beyond a country’s boundary and also involve researchers from different 
countries, as this can also benefit meta-analyses through provision of more precise and comparable 
descriptions of the valuation scenarios. In addition, it can provide incentives for “the design of 
supranational common environmental policies aimed at collecting damage claims” [62] via replication 
of studies focusing on EU-wide environmental damages. 
 
Efforts should also be made in strengthening inter-disciplinary work with natural scientists. This work 
is critical to adopt the integrated natural and social science approach being necessary not only to ensure 
ecosystem sustainability but also to increase the acceptance among the scientific community of the role 
of EV in decision-making. In this sense, ecological knowledge can help economists to model the specific 
threats faced by coastal and marine ecosystems providing, among others, information about 
environmental uncertainties and biophysical factors which are essential to identify areas of protection 
in efficient conservation planning [30,63,64]. It can also increase the ecological understanding of the 
co-provision or conflicting provision of different ES, thus allowing for understanding of how ES are 
generated by biophysical functions and processes [47]. Collaborating with natural scientists can then 
contribute to a better measurement of the economic values associated with the multiple, interdependent 
services provided by coastal and marine ecosystems and help economists to refine their methods to 
reflect the ecological reality of any valuation scenario [65]. Besides, it can increase both understanding 
about the welfare implications of biodiversity loss [66] and public awareness regarding the benefits of 
deep-sea protection [5,24]. In this context, it is worth noting that economic analysis can also valuably 
contribute to conservation science by giving evidence of the social demand for biodiversity protection 
which, in turn, reinforces scientific support for conservation [41]. In addition, the integration of human 
patterns of activity with existing ecological information can serve to identify pressures on the marine 
environment by highlighting areas of high levels of activity on sensitive environments [67].  
 
Strengthening inter-disciplinary work with political scientists is also essential to increase the validity of 
EV and hence its influence in decision-making. In this sense, further work should be done in exploring 
the potential of EV to complement rather than substitute more participatory approaches to coastal and 
marine ecosystem governance. Despite environmental cost-benefit analysis highlighting the nature of 
the benefits and costs accruing to different groups, it has been challenged in terms of concerns around 
rights, fairness and the need for stakeholder engagement and deliberation [68,69]. Also, despite it 
providing a valuable framework for interpreting biophysical findings of environmental impact 
assessments in economic welfare terms [70], its single-criterion approach falls short when significant 
environmental and social impacts cannot be assigned monetary values [71,72]. Likewise, public 
participation in ecosystem decision-making processes, which is viewed as crucial to ensure broad 
support for the implementation of management strategies [73–76], is also beyond the scope of EV.  
 
 
Further work in these areas should not overlook the specificities inherent in developing country settings, 
where many local communities might be unfamiliar with paying for the resource usage. In this context, 
some studies state the importance of modifying the design and procedure of valuations to better suit the 
context of community relationships and kinship [77]. 
 
It is worth noting that important challenges remain for the methods used in environmental valuation. 
First, understanding and conserving marine biodiversity [41]. Second, the lack of information and 
knowledge regarding the benefits of deep-sea protection [5,24]. Network research and outreach and 
education campaigns can help to overcome these two challenges as they can play a role in creating a 
larger willingness-to-pay, thus enhancing the influence of valuation on policy assessments [66,78]. They 
can also contribute, together with a major participation of governments, to overcome the major 
challenges faced by EV in developing country settings: the lack of data and expert opinion, the low 
scientific understanding and education, the lack of funding and the lack of trust in institutions 
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[51,53,79,80].Thus, cooperation across the different actors involved in the management of coastal and 
marine ecosystems becomes, again, essential to overcome the major EV challenges.  
 
5. Concluding remarks 
 
Communicating ecosystem service (ES) valuation research can help respond to the needs of policy 
makers interested in applying economic valuation (EV) in coastal and marine management, thus 
contributing to making the most of its potential to contribute to policy formation and environmental 
management. This paper has provided a comprehensive overview of the knowledge base regarding the 
economic values for coastal and marine ecosystems. It focussed on two aspects which are thought to be 
essential for an effective communication and hence for better raising the possibilities of EV to get used 
in actual management of coastal and marine resources. 
 
Firstly, the paper has communicated what has been done in EV of coastal and marine ES over the last 
16 years placing emphasis on the analysis of the policy implications of the existing studies. The role EV 
can play in different management settings has been discussed and proved to facilitate the transition to 
an ecosystem-based management both in developed and developing countries. Secondly, the paper has 
communicated what is needed in valuation research to increase the influence of EV on actual decision-
making and hence help to ensure ecosystem sustainability concluding that cooperation among social, 
natural and political scientists concerned with management of coastal and marine resources is crucial. 
Importantly, the paper has emphasized the need for cooperation not only to involve inter-disciplinary 
work but also intra-disciplinary collaboration across valuation researchers. The lack of correspondence 
between the growing number of studies focusing on valuing coastal and marine ES and their scarce use 
in actual management deserves a reflection within the discipline. While collaboration with other research 
fields is essential to improve the valuation work and increase its acceptance by the scientific community, 
valuation practitioners should wonder if they are sufficiently cooperating with other researchers in the 
field to make their work more policy relevant. Inadequate cooperation between valuation researchers 
can help to explain the low influence of EV on actual management as, among others, it restricts the 
possibilities of using benefit transfer approaches and hence makes difficult respond to the needs of 
policy makers which increasingly demand consistent and reliable ES values.  
 
 
 
  
9 
 
Funding  
 
This work was supported by the Marine Alliance for Science and Technology for Scotland (Visiting 
Fellowship Scheme 2015-16). 
 
References 
 
[1] M. Ruckelhaus, E. McKenzie, H. Tallis, A. Guerry, G. Daily, P. Kareiva, S. Polasky, T. Ricketts, 
N. Bhagabati, S.A. Wood, J. Bernhardt, Notes from the field: lessons learnt from using ecosystem 
service approaches to inform real-world decisions, Ecol. Econ. 115 (2015) 11–21. 
[2] Y. Laurans, N. Pascal, T. Binet, L. Brander, E. Clua, G. David, D. Rojat, A. Seidl, Economic 
valuation of ecosystem services from coral reefs in the South Pacific: Taking stock of recent 
experience, J. Environ. Manage. 116 (2013) 135–144. doi:10.1016/j.jenvman.2012.11.031. 
[3] S. Hynes, D. Tinch, N. Hanley, Valuing improvements to coastal waters using choice 
experiments: An application to revisions of the EU Bathing Waters Directive, Mar. Policy. 40 
(2013) 137–144. doi:10.1016/j.marpol.2012.12.035. 
[4] D. Norton, S. Hynes, Valuing the non-market benefits arising from the implementation of the 
EU Marine Strategy Framework Directive, Ecosyst. Serv. 10 (2014) 84–96. 
doi:10.1016/j.ecoser.2014.09.009. 
[5] N. Jobstvogt, N. Hanley, S. Hynes, J. Kenter, U. Witte, Twenty thousand sterling under the sea: 
Estimating the value of protecting deep-sea biodiversity, Ecol. Econ. 97 (2014) 10–19. 
doi:10.1016/j.ecolecon.2013.10.019. 
[6] N. Jobstvogt, V. Watson, J.O. Kenter, Looking below the surface: The cultural ecosystem service 
values of UK marine protected areas (MPAs), Ecosyst. Serv. 10 (2014) 97–110. 
doi:10.1016/j.ecoser.2014.09.006. 
[7] N. Hanley, S. Hynes, N. Jobstvogt, D.M. Paterson, Economic valuation of marine and coastal 
ecosystems: Is it currently fit for purpose?, J. Ocean Coast. Econ. 2 (2015) 1–24. 
doi:10.15351/2373-8456.1014. 
[8] C. Torres, N. Hanley, Economic valuation of coastal and marine ecosystem services in the 21st 
century: an overview from a management perspective. University of St. Andrews, Scotland. 
Unpublished report., 2016. http://www.st-andrews.ac.uk/gsd/research/envecon/eediscus/. 
[9] J. Rolfe, J. Windle, Distance Decay Functions for Iconic Assets: Assessing National Values to 
Protect the Health of the Great Barrier Reef in Australia, Environ. Resour. Econ. 53 (2012) 347–
365. doi:10.1007/s10640-012-9565-3. 
[10] S.M. Thur, User fees as sustainable financing mechanisms for marine protected areas: An 
application to the Bonaire National Marine Park, Mar. Policy. 34 (2010) 63–69. 
doi:10.1016/j.marpol.2009.04.008. 
[11] P. Prayaga, J. Rolfe, N. Stoeckl, The value of recreational fishing in the Great Barrier Reef, 
Australia: A pooled revealed preference and contingent behaviour model, Mar. Policy. 34 (2010) 
244–251. doi:10.1016/j.marpol.2009.07.002. 
[12] J. Castaño-Isaza, R. Newball, B. Roach, W.W.Y. Lau, Valuing beaches to develop payment for 
ecosystem services schemes in Colombia’s Seaflower marine protected area, Ecosyst. Serv. 11 
(2015) 22–31. doi:10.1016/j.ecoser.2014.10.003. 
[13]  a. Kontogianni, D. Damigos, C. Tourkolias, M. Vousdoukas,  a. Velegrakis, B. Zanou, M. 
Skourtos, Eliciting beach users’ willingness to pay for protecting european beaches from 
beachrock processes, Ocean Coast. Manag. 98 (2014) 167–175. 
doi:10.1016/j.ocecoaman.2014.06.019. 
[14] R. Durán, B. a. Farizo, M.X. Vázquez, Conservation of maritime cultural heritage: A discrete 
choice experiment in a European Atlantic Region, Mar. Policy. 51 (2015) 356–365. 
doi:10.1016/j.marpol.2014.09.023. 
[15] S. Miller, P. Tait, C. Saunders, Estimating indigenous cultural values of freshwater: A choice 
experiment approach to Māori values in New Zealand, Ecol. Econ. 118 (2015) 207–214. 
doi:10.1016/j.ecolecon.2015.07.031. 
[16] M. Söderberg, D.N. Barton, Marginal WTP and Distance Decay: The Role of “Protest” and “True 
Zero” Responses in the Economic Valuation of Recreational Water Quality, Environ. Resour. 
10 
 
Econ. (2013) 389–405. doi:10.1007/s10640-013-9735-y. 
[17] M. Kataria, I. Bateman, T. Christensen,  a. Dubgaard, B. Hasler, S. Hime, J. Ladenburg, G. Levin, 
L. Martinsen, C. Nissen, Scenario realism and welfare estimates in choice experiments - A non-
market valuation study on the European water framework directive, J. Environ. Manage. 94 
(2012) 25–33. doi:10.1016/j.jenvman.2011.08.010. 
[18] M. Czajkowski, H. Ahtiainen, J. Artell, W. Budziński, B. Hasler, L. Hasselström, J. Meyerhoff, 
T. Nõmmann, D. Semeniene, T. Söderqvist, H. Tuhkanen, T. Lankia, A. Vanags, M. Zandersen, 
T. Żylicz, N. Hanley, Valuing the commons: An international study on the recreational benefits 
of the Baltic Sea, J. Environ. Manage. 156 (2015) 209–217. doi:10.1016/j.jenvman.2015.03.038. 
[19] D.K. Lew, D.M. Larson, Is a fish in hand worth two in the sea? Evidence from a stated preference 
study, Fish. Res. 157 (2014) 124–135. doi:10.1016/j.fishres.2014.04.005. 
[20] J.-B. Marre, L. Brander, O. Thebaud, J. Boncoeur, S. Pascoe, L. Coglan, N. Pascal, Non-market 
use and non-use values for preserving ecosystem services over time: A choice experiment 
application to coral reef ecosystems in New Caledonia, Ocean Coast. Manag. 105 (2015) 1–14. 
doi:10.1016/j.ocecoaman.2014.12.010. 
[21] S. Pascoe, A. Doshi, O. Thébaud, C.R. Thomas, H.Z. Schuttenberg, S.F. Heron, N. Setiasih, 
J.C.H. Tan, J. True, K. Wallmo, C. Loper, E. Calgaro, Estimating the potential impact of entry 
fees for marine parks on dive tourism in South East Asia, Mar. Policy. 47 (2014) 147–152. 
doi:10.1016/j.marpol.2014.02.017. 
[22] T. Börger, C. Hattam, D. Burdon, J.P. Atkins, M.C. Austen, Valuing conservation benefits of an 
offshore marine protected area, Ecol. Econ. 108 (2014) 229–241. 
doi:10.1016/j.ecolecon.2014.10.006. 
[23] E. Ojea, M.L. Loureiro, Valuing the recovery of overexploited fish stocks in the context of 
existence and option values, Mar. Policy. 34 (2010) 514–521. doi:10.1016/j.marpol.2009.10.007. 
[24] M. Aanesen, C. Armstrong, M. Czajkowski, J. Falk-, N. Hanley, S. Navrud, Willingness to pay 
for unfamiliar public goods : Preserving cold-water corals in Norway ., Ecol. Econ. 112 (2015) 
53–67. doi:10.1016/j.ecolecon.2015.02.007. 
[25] D. a. Gill, P.W. Schuhmann, H. a. Oxenford, Recreational diver preferences for reef fish 
attributes: Economic implications of future change, Ecol. Econ. 111 (2015) 48–57. 
doi:10.1016/j.ecolecon.2015.01.004. 
[26] J. Loomis, L. Santiago, Economic Valuation of Beach Quality Improvements: Comparing 
Incremental Attribute Values Estimated from Two Stated Preference Valuation Methods, Coast. 
Manag. 41 (2013) 75–86. doi:10.1080/08920753.2012.749754. 
[27] M. Voke, I. Fairley, M. Willis, I. Masters, Economic evaluation of the recreational value of the 
coastal environment in a marine renewables deployment area, Ocean Coast. Manag. 78 (2013) 
77–87. doi:10.1016/j.ocecoaman.2013.03.013. 
[28] S. Yamazaki, S. Rust, S. Jennings, J. Lyle, S. Frijlink, Valuing recreational fishing in Tasmania 
and assessment of response bias in contingent valuation, Aust. J. Agric. Resour. Econ. 57 (2013) 
193–213. doi:10.1111/j.1467-8489.2012.00614.x. 
[29] A. Batel, J. Basta, P. Mackelworth, Valuing visitor willingness to pay for marine conservation - 
The case of the proposed Cres-Lo??inj Marine Protected Area, Croatia, Ocean Coast. Manag. 95 
(2014) 72–80. doi:10.1016/j.ocecoaman.2014.03.025. 
[30] L.M. Brander, A.J. Wagtendonk, S.S. Hussain, A. McVittie, P.H. Verburg, R.S. de Groot, S. van 
der Ploeg, Ecosystem service values for mangroves in Southeast Asia: A meta-analysis and value 
transfer application, Ecosyst. Serv. 1 (2012) 62–69. doi:10.1016/j.ecoser.2012.06.003. 
[31] R.T. Carson, W. Michael Hanemann, T.C. Wegge, A nested logit model of recreational fishing 
demand in Alaska, Mar. Resour. Econ. 24 (2009) 101–129. 
[32] S. Tapsuwan, J. Asafu-Adjaye, Estimating the Economic Benefit of SCUBA Diving in the 
Similan Islands, Thailand, Coast. Manag. 36 (2008) 431–442. doi:10.1080/08920750802412908. 
[33] T. Park, J.M. Bowker, V.R. Leeworthy, Valuing snorkeling visits to the Florida Keys with stated 
and revealed preference models., J. Environ. Manage. 65 (2002) 301–312. 
doi:10.1006/jema.2002.0552. 
[34] P. Wattage, H. Glenn, S. Mardle, T. Van Rensburg,  a. Grehan, N. Foley, Economic value of 
conserving deep-sea corals in Irish waters: A choice experiment study on marine protected areas, 
Fish. Res. 107 (2011) 59–67. doi:10.1016/j.fishres.2010.10.007. 
11 
 
[35] H. Glenn, P. Wattage, S. Mardle, T. Van Rensburg,  a. Grehan, N. Foley, Marine protected areas-
substantiating their worth, Mar. Policy. 34 (2010) 421–430. doi:10.1016/j.marpol.2009.09.007. 
[36] N.J. Beaumont, L. Jones,  a. Garbutt, J.D. Hansom, M. Toberman, The value of carbon 
sequestration and storage in coastal habitats, Estuar. Coast. Shelf Sci. 137 (2014) 32–40. 
doi:10.1016/j.ecss.2013.11.022. 
[37] R.T. Carson, R.C. Mitchell, M. Hanemann, R.J. Kopp, S. Presser, P. a. Ruud, Contingent 
valuation and lost passive use: Damages from the Exxon Valdez oil spill, Environ. Resour. Econ. 
25 (2003) 257–286. doi:10.1023/A:1024486702104. 
[38] S.S. Hussain, A. Winrow-Giffin, D. Moran, L. a. Robinson, A. Fofana, O. a L. Paramor, C.L.J. 
Frid, An ex ante ecological economic assessment of the benefits arising from marine protected 
areas designation in the UK, Ecol. Econ. 69 (2010) 828–838. 
doi:10.1016/j.ecolecon.2009.10.007. 
[39] C.E. Landry, A.G. Keeler, W. Kriesel, An economic valuation of beach erosion management 
alternatives, Mar. Resour. Econ. 18 (2003) 105–127. 
[40] J. Raguragavan, A. Hailu, M. Burton, Economic valuation of recreational fishing in Western 
Australia: Statewide random utility modelling of fishing site choice behaviour, Aust. J. Agric. 
Resour. Econ. 57 (2013) 539–558. doi:10.1111/1467-8489.12009. 
[41] A. Ressurreição, J. Gibbons, M. Kaiser, T.P. Dentinho, T. Zarzycki, C. Bentley, M. Austen, D. 
Burdon, J. Atkins, R.S. Santos, G. Edwards-Jones, Different cultures, different values: The role 
of cultural variation in public’s WTP for marine species conservation, Biol. Conserv. 145 (2012) 
148–159. doi:10.1016/j.biocon.2011.10.026. 
[42] M. Faccioli, A. Riera Font, C.M. Torres Figuerola, Valuing the Recreational Benefits of Wetland 
Adaptation to Climate Change: A Trade-off Between Species’ Abundance and Diversity, 
Environ. Manage. 55 (2015) 550–563. doi:10.1007/s00267-014-0407-7. 
[43] H. Peters, J.P. Hawkins, Access to marine parks: A comparative study in willingness to pay, 
Ocean Coast. Manag. 52 (2009) 219–228. doi:10.1016/j.ocecoaman.2008.12.001. 
[44] P. Mwebaze, A. MacLeod, Valuing marine parks in a small island developing state: a travel cost 
analysis in Seychelles, Environ. Dev. Econ. 18 (2013) 405–426. 
doi:10.1017/S1355770X12000538. 
[45] J.P. Atkins, D. Burdon, J.H. Allen, An application of contingent valuation and decision tree 
analysis to water quality improvements, Mar. Pollut. Bull. 55 (2007) 591–602. 
doi:10.1016/j.marpolbul.2007.09.018. 
[46] N. Hanley, N. Hanley, S. Colombo, S. Colombo, D. Tinch, D. Tinch, A. Black, A. Black, A. 
Aftab, A. Aftab, Estimating the bene ts of water quality improvements under the Water 
Framework Directive: are bene ts transferable?, Eur. Rev. Agric. Econ. 33 (2006) 391–413. 
doi:10.1093/erae/jbl019. 
[47] L. Brander, R. Brouwer, A. Wagtendonk, Economic valuation of regulating services provided 
by wetlands in agricultural landscapes: A meta-analysis, Ecol. Eng. 56 (2013) 89–96. 
doi:10.1016/j.ecoleng.2012.12.104. 
[48] N. Hanley, D. Bell, B. Alvarez-Farizo, Valuing the benefits of coastal water quality 
improvements using contingent and real behaviour, Environ. Resour. Econ. 24 (2003) 273–285. 
doi:10.1023/A:1022904706306. 
[49] K. Östberg, L. Hasselström, C. Håkansson, Non-market valuation of the coastal environment - 
Uniting political aims, ecological and economic knowledge, J. Environ. Manage. 110 (2012) 
166–178. doi:10.1016/j.jenvman.2012.06.012. 
[50] G.-M. Lange, N. Jiddawi, Economic value of marine ecosystem services in Zanzibar: 
Implications for marine conservation and sustainable development, Ocean Coast. Manag. 52 
(2009) 521–532. doi:10.1016/j.ocecoaman.2009.08.005. 
[51] K.L.L. Oleson, M. Barnes, L.M. Brander, T. a. Oliver, I. van Beek, B. Zafindrasilivonona, P. van 
Beukering, Cultural bequest values for ecosystem service flows among indigenous fishers: A 
discrete choice experiment validated with mixed methods, Ecol. Econ. 114 (2015) 104–116. 
doi:10.1016/j.ecolecon.2015.02.028. 
[52] T. O’Garra, Economic valuation of a traditional fishing ground on the coral coast in Fiji, Ocean 
Coast. Manag. 56 (2012) 44–55. doi:10.1016/j.ocecoaman.2011.09.012. 
[53] R.F. Barr, S. Mourato, Investigating the potential for marine resource protection through 
12 
 
environmental service markets: An exploratory study from La Paz, Mexico, Ocean Coast. 
Manag. 52 (2009) 568–577. doi:10.1016/j.ocecoaman.2009.08.010. 
[54] R.K. Shrestha,  a F. Seidl,  a S. Moraes, Value of recreational fishing in the Brazilian Pantanal: 
a travel cost analysis using count data models, Ecol. Econ. 42 (2002) 289–299. 
doi:10.1016/s0921-8009(02)00106-4. 
[55] S. Kaffashi, M.N. Shamsudin, A. Radam, M.R. Yacob, K.A. Rahim, M. Yazid, Economic 
valuation and conservation: Do people vote for better preservation of Shadegan International 
Wetland?, Biol. Conserv. 150 (2012) 150–158. doi:10.1016/j.biocon.2012.02.019. 
[56] J.H. Grabowski, R.D. Brumbaugh, R.F. Conrad, A.G. Keeler, J. James, C.H. Peterson, M.F. 
Piehler, P. Sean, A.R. Smyth, Economic Valuation of Ecosystem Services Provided by Oyster 
Reefs, Bioscience. 62 (2012) 900–909. doi:10.1525/bio.2012.62.10.10. 
[57] M.I. Ojeda, A.S. Mayer, B.D. Solomon, Economic valuation of environmental services sustained 
by water flows in the Yaqui River Delta, Ecol. Econ. 65 (2008) 155–166. 
doi:10.1016/j.ecolecon.2007.06.006. 
[58] L.M. Brander, I. Bräuer, H. Gerdes, A. Ghermandi, O. Kuik, A. Markandya, S. Navrud, P. a L.D. 
Nunes, M. Schaafsma, H. Vos, A. Wagtendonk, Using Meta-Analysis and GIS for Value 
Transfer and Scaling Up: Valuing Climate Change Induced Losses of European Wetlands, 
Environ. Resour. Econ. 52 (2012) 395–413. doi:10.1007/s10640-011-9535-1. 
[59] V. Camacho-Valdez, A. Ruiz-Luna, A. Ghermandi, P. a. L.D. Nunes, Valuation of ecosystem 
services provided by coastal wetlands in northwest Mexico, Ocean Coast. Manag. 78 (2013) 1–
11. doi:10.1016/j.ocecoaman.2013.02.017. 
[60] H. Ahtiainen, J. Vanhatalo, The value of reducing eutrophication in European marine areas - A 
Bayesian meta-analysis, Ecol. Econ. 83 (2012) 1–10. doi:10.1016/j.ecolecon.2012.08.010. 
[61] J. Loomis, Estimating Recreation and Existence Values of Sea Otter Expansion in California 
Using Benefit Transfer, Coast. Manag. 34 (2006) 387–404. doi:10.1080/08920750600860282. 
[62] M.L. Loureiro, J.B. Loomis, International Public Preferences and Provision of Public Goods: 
Assessment of Passive Use Values in Large Oil Spills, Environ. Resour. Econ. 56 (2013) 521–
534. doi:10.1007/s10640-012-9556-4. 
[63] J.K. Turpie, B.J. Heydenrych, S.J. Lamberth, Economic value of terrestrial and marine 
biodiversity in the Cape Floristic Region: Implications for defining effective and socially optimal 
conservation strategies, Biol. Conserv. 112 (2003) 233–251. doi:10.1016/S0006-
3207(02)00398-1. 
[64] J. Wielgus, L.R. Gerber, E. Sala, J. Bennett, Including risk in stated-preference economic 
valuations: Experiments on choices for marine recreation, J. Environ. Manage. 90 (2009) 3401–
3409. doi:10.1016/j.jenvman.2009.05.010. 
[65] N. Raheem, S. Colt, E. Fleishman, J. Talberth, P. Swedeen, K.J. Boyle, M. Rudd, R.D. Lopez, 
D. Crocker, D. Bohan, T. O’Higgins, C. Willer, R.M. Boumans, Application of non-market 
valuation to California’s coastal policy decisions, Mar. Policy. 36 (2012) 1166–1171. 
doi:10.1016/j.marpol.2012.01.005. 
[66] A. Ressurreição, J. Gibbons, T.P. Dentinho, M. Kaiser, R.S. Santos, G. Edwards-Jones, 
Economic valuation of species loss in the open sea, Ecol. Econ. 70 (2011) 729–739. 
doi:10.1016/j.ecolecon.2010.11.009. 
[67] A. Ruiz-Frau, H. Hinz, G. Edwards-Jones, M.J. Kaiser, Spatially explicit economic assessment 
of cultural ecosystem services: Non-extractive recreational uses of the coastal environment 
related to marine biodiversity, Mar. Policy. 38 (2013) 90–98. doi:10.1016/j.marpol.2012.05.023. 
[68] NEA, UK National Ecosystem Assessment Follow-On: Synthesis Report., 2014. 
[69] J.O. Kenter, L. O’Brien, N. Hockley, N. Ravenscroft, I. Fazey, K.. Irvine, M.S. Reed, M. 
Christie, E. Brady, R. Bryce, A. Church, N. Cooper, A. Davies, A. Evely, M. Everard, R. Fish, 
J.A. Fisher, N. Jobstvogt, C. Molloy, S. Orchard-Webb, What are shared and social values of 
ecosystems?, Ecol. Econ. 11 (2015). 
[70] M. Gunawardena, J.S. Rowan, Economic valuation of a mangrove ecosystem threatened by 
shrimp aquaculture in Sri Lanka, Environ. Manage. 36 (2005) 535–550. doi:10.1007/s00267-
003-0286-9. 
[71] N. Beharry-Borg, R. Scarpa, Valuing quality changes in Caribbean coastal waters for 
heterogeneous beach visitors, Ecol. Econ. 69 (2010) 1124–1139. 
13 
 
doi:10.1016/j.ecolecon.2009.12.007. 
[72] G. Alexandrakis, C. Manasakis, N. a. Kampanis, Valuating the effects of beach erosion to 
tourism revenue. A management perspective, Ocean Coast. Manag. 111 (2015) 1–11. 
doi:10.1016/j.ocecoaman.2015.04.001. 
[73] J. Abelson, P.G. Forest, J. Eyles, P. Smith, E. Martin, F.P. Gauvin, Deliberations about 
deliberation: issues in the design and evaluation of public consultation processes, 2001. 
[74] K. Brown, W. Neil Adger, E. Tompkins, P. Bacon, D. Shim, K. Young, Trade-off analysis for 
marine protected area management, Ecol. Econ. 37 (2001) 417–434. 
http://www.scopus.com/inward/record.url?eid=2-s2.0-0034973210&partnerID=40. 
[75] J.P. Lepetu, The use of analytic hierarchy process (AHP) for stakeholder preference analysis: A 
case study for Kasane Forest Reserve Bostwana., J. Soil Sci. Environ. Manag. 3 (2012) 237–251. 
[76] MCA, Multicriteria Analysis: a manual, London, 2009. 
[77] K.K. Zander, A. Straton, An economic assessment of the value of tropical river ecosystem 
services: Heterogeneous preferences among Aboriginal and non-Aboriginal Australians, Ecol. 
Econ. 69 (2010) 2417–2426. doi:10.1016/j.ecolecon.2010.07.010. 
[78] M. Ahmed, G.M. Umali, C.K. Chong, M.F. Rull, M.C. Garcia, Valuing recreational and 
conservation benefits of coral reefs-The case of Bolinao, Philippines, Ocean Coast. Manag. 50 
(2007) 103–118. doi:10.1016/j.ocecoaman.2006.08.010. 
[79] E. Barbier, I. Strand, S. Sathirathai, Do Open Access Conditions Affect the Valuation of an 
Externality ? Estimating the welfare effects of mangrove-fishery linkages in Thailand, Environ. 
Resour. Econ. 21 (2002) 343–367. 
[80] K.P. Ransom, S.C. Mangi, Valuing recreational benefits of coral reefs: The case of Mombasa 
Marine National Park and Reserve, Kenya, Environ. Manage. 45 (2010) 145–154. 
doi:10.1007/s00267-009-9402-9. 
[81] MEA, Ecosystems and human well-being. Millennium Ecosystem Assessment Conditions and 
Trends Working Group, Island Press, Washington DC, 2005. 
 
 
